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Th HET LA N D designed and constructed 
by SHORT BROS. and SAUNDERS-ROE in collaboration. 


The Shetland represents the first step towards the really big 
boats that are now being planned for future ocean travel. 
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BACKGROUND TO ACHIEVEMENT 


Scarcely a British ’plane takes to the air without the assistance of BTH. From 
the pulsating magneto with its vital spark to the tiny Mazda lamp on the control 
board, BTH has contributed a generous quota to flying efficiency. Included in 
this electrical equipment are starters, generators, air compressors, engined-speed 
indicators, under-carriage and flap operating equipment, petrol pump motors, etc. 


BTH research has contributed much to the efficiency of the air-arm in combat 
and defence and especially in the development of Air Commodore Whittle’s jet 
engine, work on which was commenced in the BTH Rugby factory as early as 1936. 
The first successful flight of an aeroplane fitted with this engine was in May, 1941. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND : 
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WILLS peessurz JOINT RINGS 


give vou the answer... 


WILLS Pressure Filled JOINT RINGS contain an inert gas which becomes active when 
the rings are compressed between the joint faces. The resultant internal pressure, nor- 


mally 600 Ib. per square inch, exerts sufficient force on the joint faces to make and 


maintain a perfect seal. 


THEY’LL PROVE THE SOLUTION TO YOUR JOINTING PROBLEMS 


Wills Pressure Filled Joint Rings ensure a 
metal-to-metal joint with some degree of 
expansion and contraction between joint- 
ing surfaces. 20,000 /b. pressure per 
square inch has been held at room tem- 
perature. Available in mild steel, stainless 
steel, copper, cupro-nickel, etc. Sizes from 
4° outside diam. 


DELCO IGNITION DELCO-REMY ELECTRICAL EQUIPMENT 
DELCO FLECTRIC MOTORS DELCO ACCESSORIES RADIO 
HYATT BEARINGS NO BEARINGS WILLS JOINT RINGS 
AC FUEL PUMP & INSTRUMENT SERVICE AC CAR ACCESSORIES 
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It looks like RUBBER: 


t feels like RUBBER. 


It acts like RUBBER 


BUT IT’S REALLY FELT—Hubbard’s MECHOFELT. 
This mechanical felt is beating the rubber shortage 
ina hundred and one different and unexpected ways. 
The Aircraft, Engineering and Marine industries use 
MECHOFELT extensively. Here are some of the 
products which are now entirely or a!most entirely : 
made of MECHOFELT—Aircraft Insulating ; Bomb- <5“) 
sight padding ; Plane sealing and weather stripping ; es C 
Cleats ; Grommets ; Window channels ; Gaskets, etc. MECHOFE LT “Ae 
And every week a new job is being discovered for eet 
MECHOFELT. HUBBARD MECHANICAL FELT 
Isn't it possible that MECHOFELT can help you too? We'll 
send you further details of how Nechofelt replaces rubber if you 
care to write to the Mechofelt Development Section, Regent 
Mill, Luton, or phone Luton 2076. 
$+ HUBBARD LTD LUTON AYLESBURY - LONDON 
GLASGOW MANCHESTER BRISTOL NEWCASTLE 
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EQUIPMENT 
F @) R A l R S R A F T Direct Cranking Electric or Hand Starter 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10 
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H E ROYAL 


AERONAUTICAL 


So cre tT 


THE SOCIETY’S AWARDS 


The Society offers a number of valuable awards, most of 


them annually. Full particulars of the conditions attaching 


to these awards may be obtained on application to the 


Secretary. 


Society’s Gold Medal 

This is the highest honour which the 
Society can confer for work of an outstand- 
ing or fundamental nature in aeronautics. 


British Gold Medal for Aeronautics 

The British Gold Medal for Aeronautics 
is awarded for an achievement leading to 
advancement in aeronautical science. 


Simms Gold Medal 


The Simms Gold Medal is awarded 
annually for the best paper read in any year 
before the Society on any science allied to 
aeronautics, e.g., meteorology, wireless tele- 
graphy, instruments. 


The George Taylor (of Australia) Gold 
Medal 
The Taylor Gold Medal is awarded 
annually, at the discretion of the Council, for 
the most valuable paper submitted or read 
during the previous session. 


Wakefield Gold Medal 

The Wakefield Gold Medal is awarded 
annually to the designer of any invention 
or apparatus tending towards safety in flying, 
and is open to members or non-members. 


Society’s Silver Medal 


The Society’s Silver Médal is awarded, at 
the discretion of the Council, for some 
advance in aeronautical design. 
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British Silver Medal for Aeronautics 


The British Silver Medal for Aeronautics 
is awarded for an achievement leading to 
advancement in aeronautical science. 


Society’s Bronze Medal 


The Society’s Bronze Medal is awarded, 
at the discretion of the Council, under the 
same conditions as those for the Silver Medal, 
but for some less important advance in aero- 
nautical design. 


Wilbur Wright Memorial Premium 


The Wilbur Wright Memorial Lecture is 
held annually, a premium of fifty pounds 
being awarded to the lecturer invited by the 
Council to deliver the lecture. The lecture 
is usually given alternately by an American 
and an Englishman, and is the most impor- 
tant aeronautical lecture of the year. It is 
delivered whenever possible, on the last 
Thursday in May of each year. 


British Empire and Commonwealth Lecture 

The Council of the Royal Aeronautical 
Society have completed the arrangements for 
the founding of a British Empire and Com- 
monwealth Lecture. 

The lecture, on any aeronautical subject 
approved by the Council, will be delivered 
annually in September in London, by a 
lecturer, chosen in alternate years from the 
British Dominions and Colonies and Great 
Britain. 


THE 


The Council, by founding this British 
Empire and Commonwealth Lecture, are 
anxious to encourage new ideas and new 
points of view from all parts of the British 
Empire and Commonwealth, and to make 
the Lecture second only in importance to the 
Wilbur Wright Memorial Lecture. 

The British Empire and Commonwealth 
Lecture will have a premium of £50 attached 
to it, and in the case of lecturers coming from 
the Dominions and Colonies an allowance up 
to £100 will be paid towards the Lecturer’s 
expenses. 


R.38 Memorial Prize 

The R.38 Memorial Prize is offered 
annually for the best paper received by the 
Society on some subject of a technical nature 
in the science of aeronautics, preference being 
given to papers which relate to airships. The 
prize is twenty-five guineas. 


The Herbert Akroyd Stuart Lectures 

Under the will of the late Mr. Herbert 
Akroyd Stuart a sum of £700 is held in trust 
by the Society for the offer of a prize every 
two years, for the best paper or lecture read 
or given before the Society dealing with the 
Origin and Development of Heavy-oil Aero 
Engines. The prize is open to members and 
non-members. 


Edward Busk Memorial Prize 

The Edward Busk Memorial Prize is 
offered annually for the best paper received 
by the Society on some subject of a technical 
nature in connection with aeroplanes (includ- 
ing seaplanes). Its value is twenty guineas. 


Pilcher Memorial Prize 

The Pilcher Memorial Prize is offered 
annually, at the discretion of the Council, 
for the best paper by a Student on heavier- 
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AWARDS 


than-air craft or any analogous subject. Its 
value is five guineas. 


Usborne Prize 

The Usborne Prize is offered annually, at 
the discretion of the Council, for the best 
paper by a Student on some subject in con- 
nection with Aero Engines. Its value is five 
guineas, 


Major Baden-Powell Memorial Prize 

The Major Baden-Powell Memorial Prize 
is awarded in May and December of each 
year to the student who is considered the 
best student by the examiners in the Society’s 
Association Fellowship examinations. _ Its 
value is three guineas. 


Elliott Memorial Prize 

The Elliott Memorial Prize is awarded 
twice yearly to the apprentice at Halton who 
has the highest percentage of marks in the 
passing-out examination. Its value is 2} 
guineas for each award. 


R. P. Alston Memorial Prize 

The R. P. Alston Memorial Prize is 
awarded to any Graduate or Student of the 
Society for work done leading to improve- 
ment in the safety of aircraft, and particularly 
for improvement in stability and control. Its 
value is approximately £5. 


Branch Prize 

The Council offer an annual prize of 
twenty guineas for the best paper read 
before the Branches during the previous 
lecture Session. The prize is open to any 
member of the Society or of any Branch. 


Journal Premium Awards 

The Council has set aside an annual sum 
of £250 to be given as premium awards to 
authors of papers published in the Journal. 
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AN APPRECIATION 


The Council of the Royal Aeronautical Society 
wish to thank those Companies who, by 
their generous co-operation, have done so much 


to help in the preduction of the Journal in its 


new form. 
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THE ROYAL AERONAUTICAL 


NOVEMBER 


NOTICES 


SOCIETY 


1945 


JOURNAL PREMIUM AWARDS 


| 
| The Council have set aside an annual sum of £250 for the award of premiums for 
papers published in the Journal and the Council hope that members (or 
non-members) will contribute papers on their own special subjects. 


Gold Medal Award 


At their meeting held on October 18th, 
1945, the Council unanimously awarded 
Professor Leonard Bairstow the Gold Medal 
of the Society and recommended that he be 
elected an Honorary Fellow. The latter 
recommendation was unanimously confirmed 
at an Ordinary Meeting of the Society held 
later in the day. 


Professor Leonard Bairstow, C.B.E., 
F.R.S., D.Sc.(London), Hon.D.Eng. (Liver- 
pool), A.R.C.Sc., F.Inst.Ae.S., was born in 
Halifax, Yorks, on June 25th, 1880, and 
entered the Royal College of Science in 1898. 
From 1901 to 1904 he did experimental 
research work on explosions of mixtures of 
coal gas and air. After spending five years 
at the National Physical Laboratory, Pro- 
fessor Bairstow became head of the engineer- 
ing department formed by the A.R.C. and 
the first superintendent of the new depart- 
ment of aerodynamics. From 1917-19 he 
was at the Air Board and Air Ministry 
working on new designs of aircraft and 
aerodynamics, and in 1920 became Professor 
of Aerodynamics at Imperial College of 
Science and Technology. In 1923 he was 
appointed Zaharoff Professor of Aviation, 
retiring on June 30th, 1945. Professor 
Bairstow was Chairman of the Council 1922- 
23, a member of many Council Committees, 
and the Wilbur Wright Memorial Lecturer in 
1919. He was a Vice-President of the 
Society from 1930 to 1934. He has also 
been a member of the Aeronautical Research 


Committee for many years, and has pub- 
lished many Reports and Memoranda, 
papers in the Society’s Journal and is the 
author of ‘‘ Applied Aerodynamics.’’ 


An Appeal to Members 

The Society is very anxious to have as 
complete a record as possible in its files of 
the work of its members. Such a record will 
enable the Society to be of greater use to 
its members and to know, particularly, those 
members who can help the Council and its 
Committees on problems which are under 
discussion. 


It would be appreciated, therefore, if 
members would bring their records of work 
and employment up to date; and in future 
notify headquarters of any change of job or 
position on a firm. In most cases the records 
held by the Society do not go beyond the 
date of election as Fellow, Associate Fellow 
or Associate, and often, therefore, are some 
years out of date. 


The Council are forming a number of 
technical committees and are anxious to 
draw upon the best talent among its members 
in order that the most authoritative reports 
may be presented. 


Contents of the November Journal 


Aircraft Circuit-Breakers, by C. H. 


Flurscheim, B.A., M.IE.E., and J. A. Nott, 
B.Sc.(Eng.) (Hons.), A.M.1.E.E, 
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List of Members 
A List of Members is in active preparation. 
Will members therefore send in any changes 


in their addresses and designations? If 
a member has more than one address an 
indication should be given of the one to 
appear in the printed list. If no notification 
is received it will be assumed that the titles 
and address on the Journal envelope or 
Monthly Notices are correct. 


Lecture Programme 

The following are the forthcoming Lectures 
of the first half of the 1945-1946 Lecture 
Session. Members are admitted without 
tickets, but 
tickets through a member. 

The Lectures will be held at 6.30 p.m. in 
the Lecture Hall of the Institution of 
Mechanical Storey’s Gate, Si. 
James’s Park, S.W.1 (by permission of the 
Council of the Institution), with the excep- 
uon of the lecture by Professor Feather. 


non-members must obtain 


Engineers, 


November 27th—Aspects of German Acro- 
nautical Development, by W. J. Stern, 
B.Sc. 

December 11th—Meteorology and High 
Altitude Aviation, by Professor Dobson, 
F.R.S. 

December 19th—Atomic Disintegration, by 
Professor N. Feather, F.R.S. 

The lecture will be delivered in the Institu- 
tion of Civil Engineers, Great George Street, 
S.W.1, at 6.0 p.m. (Tea 5.30 p.m.) 
Branch Lectures 
BIRMINGHAM BRANCH 

December 3rd—Gas Turbines, by 
C. Hooker. 

Lecture will be held in the 

Chamber of Commerce, 94, New Street, at 
7.0 p.m. 


Di. 


3irmingham 


BRISTOL BRANCH 
November 27th—Some Aspects of Aero- 
engine Servicing in the Field, by C. F. 
Abell, Eeq., O.B.E., F.R.AeS., 
M.I.A.E., Service Manager, 
Division, Bristol Aeroplane Co., Ltd. 


Engine 


NOTICES 


December 11th—-The Handling Squadron 
of the Empire Central Flying School, 
by Wing Commander G. V. 
A.F.C., — Officer 
Squadron. 


Fryer, 
Commanding the 


Lectures will be held in the Conference 
oom, Bristol Aeroplane Co., Ltd., Filton 
House, at 6.30 p.m. 


COVENTRY BRANCH 
November 22nd—Modern i:xperimental 
Worx in Aircraft Structures, by Pro- 
fessor A. G. Pugsley, F.R.Ae.S. 
Lectures will be held in the Council Staff 
Canteen, Old Gulson Library, at 7.0 p.m, 
BRANCH 
December 3rd—Annual General Meeting 


will be held in the Rolls-Royce Welfare 
Hall, Nightingale Road, Derby, 


GLASGOW BRANCH 
November 15th—Fuel Injection, by Mr. 
Morris, in the Royal Technical College, 


George Street, Glasgow, at 7.30 p.m. 
December 15th—-Annual General Meeting 


at 3 p.m., Central Hotel, Glasgow. 
Luton BRANCH 
November 21st—ikubber Bonding Appli- 
cations, by Messrs. Reynolds and 
Buchan (Andre Rubber Co., Ltd.), and 
Mr. Moore (Silentbloc). 
December 15th—The Imporiance of Power 
Plant Development, by Air Commodore 
F. R. Banks, F.R.Ac.S. 
Lectures will be held in The George Hotel, 
at 7.15 p.m. 
MEDWAY BRANCH 
December 10th—Flying Experiences, by a 
Flying Boat Pilot of B.O.A.C. 
Lecture will be held in the Mathematics 
School Hall, Rochester, at 6.0 p.m. 
3ELFAST BRANCH 
November 20th—Aircraft Electrical Instal- 
ations, by G. A. Coombes, A.R.Ae.S. 
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NOTICES 


December 11th—Modern Development in 
Aircraft Performance, by C. P. T. Lips- 


combe, WH.Ex., F.R.Ae.S. (Joint 
Lecture with the Belfast Association of 
Engineers). 


GRADUATE AND STUDENT SECTION 

Thursday, November 29th—Large Wooden 
Aircraft, by J. K. Crowe, A.F.R.Ae.S. 
(De Havilland Aircraft). 

Friday, December 7th—Steel. Film show 
by courtesy of John Brown & Co., 6.0 
p.m. British Council Theatre, 6, Han- 
over Street, W.1. Refreshments avail- 
able from 5.30 p.m. 


All meetings will be held in the Library 
of the Society at 4, Hamilton Place, W.1, 
at 7.30 p.m., unless otherwise stated. 


Election of Members 


Associate Fellows 

Bertram Thomas Bayne, Eugene Brame, 
David Allen Richard Clark (from Associate), 
Percy John Duncton (from Student), Frank 
Denis Frankland (from Student), James 
Marston Heron, John Charles King, Peter 
Mitchell (from Graduate), Jack Joseph 
Molins (from Graduate), Alexander Mura- 
szew, Ronald Riley (from Graduate), Harold 
Saville, Robert Bruce Scutt, Thomas Simp- 
son, Edgar Vernon Starr, James Teague 
(from Graduate), Guy Hollingsworth Tid- 
bury, Karl Weinstein, John Victor Price 
Williams (from Graduate), John Keri 
Williams (from Graduate). 


Companions 

Bede Alfred Boyle, Paul Lionel Edwards 
(from Student), John Robert Provost Hen- 
derson, Colin Hamilton Macfie. 


Associates 

Cyril Geoffrey Marmaduke Alington (ex- 
Student), Benjamin Beck, Lawrence Henry 
Berwick, Arthur Rowsell Bishop, Frank 
Egginton Bott, Richard Harold Botterill 
(ftom Student), Jean-Louis Bouet, Fred 
Bulley, Herbert Kenneth Cartwright, Alfred 


Edmund Collins, Derek Randal Cuming, 
Gordon Atherley Earl, Oliver Grantham 
Falwasser, Arthur Stanley Fearfield, Cecil 
Augustus Fleming, Roy Gerald Ford, Frank 
John French (from Student), Lucius John 
Fry, Ralph William Furness, Douglas 
Garnett, Dennis William Patrick Grey, John 
Percy Gumbley, Arthur William George 
Hersee (from Student), Sydney Wright Hill, 
Andrew Hamilton Horn, Glyn John, Roy 
John Jennings, William James Hemmings, 
Joseph Reginald Cyril Lane, Nathan 
Levitan, Patrick Rolland Maclver, Kenneth 
Vernon Mason, Alan Stewart McCracken, 
Lionel Victor Hugo McKechnie, Walter 
McLoughlin, David Basil Gerald Miles (from 
Student), Edward Milne, Brian Hugh 
Moloney, Edward Mucha, Francis Murphy, 
Anthony Alexander Thompson - Murray, 
William Musson, Harold James Nightingale, 
Gordon Percy Olley, Joseph Harold Orrell, 
John Robert George Pearce, Ernest Peck, 
Leslie Proctor Phillips, Herbert 
Reeves, Joseph Mortlock Scruby, Edwin 
Joseph Spencer, Grace Delap Stevenson, 
Alfred Jordan Stockwell, Louis Gustave 
Trichardt, William Henry Wanley, John 
Watt, David Alan Webb, Harry Sydney 
White, William Arthur Wildman, Edward 
Stanley Willey, Wilfred Harry Yates. 
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Graduates 

Guy Birch Brushfield (from Student), 
Jorge Carnicero, Arthur Conway (from 
Student), John Dubbury (from Student), 


Alan Fielden, John Peter Fullam, Frank 
Galloway, Joseph Graham, John Hamer 
Hunt, Arthur P. Kennedy (from Student), 
Frank Madden, Kenneth Gray 
McGregor, Philip William Pilkington, Nor- 
man Francis Searle, Roy Spence, John 
James Spillman (from Student), Harry Tyler 
(from Student), Raymond Archibald Watts, 
Ronald Bruce Wyke (from Student). 
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Aubrey Charles Ericson, James Arthur 
Estop, Daniel Clifford Evans, John Gold- 

F finch, John Gilmour Henderson, William 
Aubrey Hughes, David Ivan Hunt, Douglas 
David Jones, Peter Lightfoot, Eric Hamilton 
Lloyd, David Charles Lambert Lovell, Barry 
Alaric Gault MacGowan, Cecil James Olaf 
Moorhouse, Alan Vernon Moxom, Albert 
Edward Osmotherby, Peter Rowland Payne, 
B. Ramakrishna, Peter Silk, William Ernest 
Summerhayes, William Tingle, Philip 
Francis Winter, Norman Aubrey Woodwell, 
John Keith Yates. 


Additions to the Library 
Pamphlets in italics with location refer- 
ence following in brackets. Books marked 
* or ** may not be taken out on loan. 
BB.c.102—Airscrews. M. A. S. Riach. 
Crosby, Lockwood & Son, 1916. (2nd 
copy.) 
BB.t.60—Instructions for 
overhauling, repairing, calibrating, test- 
ing and installing the KBB-Kollsman 
Airspeed Indicator Mark IXD, IXE, 
IXF. Kelvin, Bottomley and Baird, 
Lid. 1945. (File Case.) 
C.d.151—The Airship. Christopher 
Sprigg. Sampson Low. (c.1930.) 
D.b.241—Bridging the Atlantic: a chrono- 
logical record of all projected, attempted 
Atlantic flights, ete. 
1945. 10/-. 
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Francis J. Field. 
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D.b.242—The Air Mails of the British 
Isles. H. Stanley Redgrove. Francis J. 
Field. 1940. 16/-. 

E.b.112—Northampton Polvtechnic. Part- 
time (Day and Evening) Courses in 

1945. (PE.2.b.) 

E.d.26—Engineering Inspection. A. C, 
Parkinson. Pitman & Sons. 1944. 6/-, 

E.h.7—Arrcraft Illustration. 
George Tharratt. McGraw-Hill, 1944, 
21/-. 

EE.h.14—Jet-propelled Aircraft. Real 
Photographs Co., Ltd. 1945. 3/-. 
G.e.G.26—Swelling stresses in gels. Forest 
Products Research Report No. 6. H.M. 
Stationery Office. 1945. 1/-. (PG.8/8.) 
].a.38—Introduction to Aircraft Perform. 
ance Calculations. P. H. Sumner, 
Crosby, Lockwood & Son. 1945. 7/6. 
J.g-218—Correlations of solar variations 


Engincering. 


Production 


with Washington weather. Smithsonian 
Miscellaneous Collections, Vol. 104, No. 
13. Smithsonian Institution, July 28th, 
1945. (Y.30.1.) 

L.a.53—Allan’s Guide to the Pilot’s ‘‘A” 
Licence. W. J. D. Allan. George Allen 
& Unwin. 1945. 7/6. 

M.a.29—Cathode Ray Oscillographs. J. 
H. Reyner. Pitman & Sons, 1945. 6/-. 

M.c.69—Aviatsionnoe Radio. Rus 

Moscow. 19438. 
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AIRCRAFT CIRCUIT-BREAKERS 


by 


C. H. Flurscheim, B.A., M.I.E.E., 


and 


J. A. Nott, B.Se.Eng. 


Mr. Flurscheim obtained his Degree 


Metropolitan Vickers at Manchester. 


(Hons.), A.M.I.E.E. 


at Cambridge in 1927, and joined 
Since April, 1945, he has been Assis- 


tant Chief Engineer in the Switchgear Department. 


Mr. Nott joined Metropolitan Vickers in 1932, and obtained an Honours 


Degree in Engineering in 1936. 


1. GROWTH OF AIRCRAFT 
ELECTRIFICATION. 


The electrical power demand in aircraft has 
shown a very marked increase in recent years 
consequent on the development of many new 
airborne electrical field of 
armaments, communications and the control 
of flight. Whereas not many years back the 
total demand on the largest aircraft could be 
supplied from a small windmill driven genera- 


devices in the 


tor of fractional kilowatt output, designs are 
now in existence requiring 24 kW. generating 
capacity, while larger loads are projected for 
future types. 

The power distribution problem has there- 
fore been widely modified and the increased 
importance of the electrical services performed 
has considerably raised the status of a one- 
ume Cinderella, This growth is analogous to 
that which has occurred in other classes of 
power supply, such as power stations and 
ships in which the circuit-breaker has widely 
displaced the switch-fuse unit. Whereas with 
the small powers originally employed and the 
relatively unimportant circuits operated, 
switches and contactors with or without fuse 
protection were considered sufficient, modern 
aircraft have opened up the field for circuit- 
breaker distribution affording built-in auto- 
matic protection. As aircraft extend in size it 
is to be expected that circuit-breakers with 


He is a switchgear engineer. 


separate relay protection will become both 
practical and advisable on the more important 
circuits. 


2. THE NEED FOR AIRCRAFT 
CIRCUIT-BREAKERS. 

The afforded circuit- 
breakers replacing switches and fuses may be 
briefly summarized with reference to the 
conditions under which protection is required 
in airframes. 


advantages 


(a) Overloads on Power-Driven Devices. 

Overload on motors with consequent over- 
current may be caused by excessive friction 
in the mechanisms operated as the result of a 
variety of troubles. It is liable to occur in 
aircraft on account of the flexibility of the 
whole structure under varying aerodynamic 
stresses, icing on exposed surfaces such as 
undercarriage doors, or freezing-up of drives 
by changes in humidity and ambient tempera- 
ture. In addition, jamming may result from 
mud thrown up during take-off or as the 
result of enemy action. All the above may 
produce temporary or permanent overload 
conditions but these are often of such a type 
that the mechanisms are capable of operation 
by repeated attempts, provided that the drive 
is not burnt out through excessively long 
operation in the first attempt. 
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Other forms of overload may be imposed 
by incorrect operation of ancillary equipment 
such as limit switches, resulting in failure to 
cut off the supply at the completion of move- 
ment; by unduly high accelerations of the 
airframe during the operation of components 
of large inertia such as undercarriage; or by 
operation of flaps or dive brakes while flying 
at air speeds above those permitted for their 
use. 


(b) Excessive use of Short-rated Gear. 


A number of the drives in airframes belong 
to a very short time rated class. Under- 
carriages, for example, which are required in 
normal flight to be operated only during take- 
off and landing might be operated by main- 
tenance crews on a rapidly repeated cycle of 
raising and lowering until the motors are 
damaged. Similarly, engine starting equip- 
ment might be burnt out while cranking cold 
engines or by prolonged turning over of free 
engines when clearing petrol laden cylinders. 


(c) Failure of Insulation Resulting in 
Short-Circuit. 

Failure of insulation is a possibility with all 
electrical equipment and results in  short- 
circuit limited only by the impedance of the 
circuit. Insulation may be frayed by vibra- 
tion or reduced in effectiveness by deposits of 
dirt, salt, or condensation on creepage sur- 
faces, and these effects may be accentuated 
by reduced pressure at altitude. Short-circuits 
may also be caused by enemy action. 


3. THE ADVANTAGES OF AIRCRAFT 
CIRCUIT-BREAKERS. 

Reference to the above causes of failure 
will show that the circuit-breaker with built- 
in protection has advantages as compared 
with the switch and fuse as below : — 


(a) Protection of Short-Rated Gear. 

Engine starters, undercarriages, flap drives, 
and similar short-rated units under the sole 
control of the air crew, who initiate operation 
when required, may be protected against 
abuse arising from excessive operation with- 
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out limiting their proper use by disconnecting 
such apparatus automatically when a danger- 
ous temperature is reached, even with currents 
not exceeding the normal full load value. 
Graded protection can be afforded to items 
which may have varying load currents such 
as engine starters under cold and warm condi- 
tions, or flaps at low and high speeds. Fuse 
protection is not practicable with this class of 
service since no overload condition relative to 
full load current actually exists and such 
installations have usually been installed with- 
out any form of protection. If fuses are em- 
ployed they are liable to be brought to a 
crystalline state by overheating and may 
subsequently blow unnecessarily at a time 
when replacement may be both awkward and 
dangerous. 


(b) Protection of Apparatus Controlled by 
Limit Switches. 

Protection can be afforded to apparatus, 
the operation of which is controlled by limit 
switches. These are often, mounted in exposed 
positions and the consequences of faulty 
operation are greatly reduced when the motor 
can be left in an undamaged state ready for 
a further operation. 


(c) Protection of Continuously Rated Gear. 
Protection can be afforded to continuously 
operated equipment in the case of prolonged 
overloads or short-circuit. Complete protec- 
tion may not always be possible without the 
use of relays unless the apparatus concerned 
is more conservatively rated than is sometimes 
the case in aircraft. It is, however, more 
comprehensive than that offered by fuses. 


(d) Ease of Circuit Restoration. 
Circuit-breakers which have tripped an 
overload can be reclosed by the pilot or 
mechanic after the essential period allowed for 
the cooling of the protected equipments. 
Vital apparatus such as turrets can, there- 
fore, be restored to service with the mini 
mum of delay after a temporary overload. 
The replacement of fuses must be a longer 
operation and may often be impracticable. 
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(e) Reduction of Weight in Wiring. 

While the weight of a circuit-breaker is 
sometimes greater than that of the equivalent 
switch or contactor and fuse, the overall 
installed weight may be less. This is because 
the wiring required is reduced by avoiding 
deviations through fuse boxes which must 
be placed in accessible positions not neces- 
sarily in the direct wiring run. 


(f) Saving in Space. 

Circuit-breakers save space by eliminating 
separate fuse their associated 
wiring, a factor of special importance in 
smaller aircraft such as fighters. 


boxes and 


(g) Protection against Short Circuits due to 
Insulation Failures. 

High speed protection is afforded under 
short-circuit conditions such as those result- 
ing from cable insulation failure. These faults 
are sometimes intermittent and the ability to 
reclose a number of times presents advantages 
over the repeated replacement of fuses. 

Figure 1 shows a number of applications 
where circuit-breakers could be used to ad- 
vantage in a modern commercial aeroplane. 


3. SPECIAL REQUIREMENTS FOR 
AIRCRAFT CIRCUIT-BREAKERS. 
While the normal requirements in industrial 
practice apply also to airborne circuit- 
breakers, a number of special criteria exist 
peculiar to the aircraft type : — 


(a) Reliability. 

Reliability requires especial emphasis in 
airborne equipment, not that unreliability 
may be tolerated in industrial equipment, but 
because it is more difficult to attain. The 
normal factors of safety and uncertainty 
which are provided for in industrial equip- 
ment and which are usually very large cannot 
be incorporated in the aircraft type, which 
must be designed on account of weight to 
perform its rating with little margin. Conse- 
quently all parts are highly loaded electrically 
and mechanically and it is essential that pro- 
longed testing is carried out to ensure that the 


margin of safety is sufficient on every one of 
the components. Parts requiring adjustment 
during maintenance should also be accessible 
and not easily distorted. 

(b) Weight. 

Weight is clearly a vital factor in aircraft 
components. After allowing for airframe, 
engines, crew and fuel, the ‘lective displace- 
able load of an aircraft is very limited. For 
bombers it is the bomb weight transported to 
the target and the percentage of the all-up 
airframe weight actually carried in bombs 
may vary trom 10% to 30% according to the 
range required. With civil transports the 
effective payload is the passengers and bag- 
gage or cargo, and the percentage this load 
represents is of the same order since increased 
safety factors offset savings due to omission 
of military equipment. An average figure may 
be that every extra pound weight of effective 
capacity requires six extra pounds weight of 
airframe to carry it. The corollary is that an 
unnecessary one pound weight of electrical 
equipment will require the machine to be 
larger by six pounds for the same disposable 
load. 

Manufacturing costs are therefore of second- 
ary importance if weight can be reduced by 
the use of special materials or additional 
machining. Normal design practice for land 
or ship equipment cannot be applied and it 
becomes necessary to review specifications 
affecting temperature rise, enclosure and life 
in the light of their effect on weight. 


(c) Dielectric Reliability. 

Insulation materials used must be capable 
of resisting condensation without undue 
deterioration in surface breakdown or resis- 
tance. High grade bakelite mouldings are 
effective in this respect provided adequate 
creepages are allowed. Many 24 volt designs 
are used in which air gaps and creepages of 
less than 1/16” exist. In the authors’ experi- 
ence, little penalty in weight is introduced by 
tripling these figures, especially as far as 
creepage inside the circuit-breaker is con- 
cerned, Exposed terminal blocks which are 
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AIRCRAFT CIR 
not waterproof should have even larger creep- 
ages of the order of }” if they are to withstand 
the severe humidity tests now proposed, but 
this may sometimes require considerable 
sacrifice in weight. A further important factor 
in maintaining high insulation levels under 
damp conditions is to reduce to a minimum 
the area over which leakage currents can flow. 


CUIT-BREAKERS 


to mount circuit-breakers and similar contro] 
items together in large boxes with hinged 
doors for access, the individual items being 
unprotected. Such arrangement will reduce 
weight provided that flame-proofing require- 
ments are waived, as the reinforcing of large 
boxes to withstand the explosion pressure 
requires considerable increase in weight. 


netrype |RATING CIRCUIT Ne |RATING CIRCUIT 
B 100 [Engine Storfer iS] A 10 | Fuel Purnp Motor 
2] 8 | 60 |Feathering Motor A 10 Engine Cow! Gill Control 
3] B hooji2s | Undercarriage “Raise” A | 45 |General Services 
B | Undercarriage ‘Lower* a | 45 Master Switch 
= 5] B }100/125| Nese wheel “Rase 19] A 15 }Wing De-ic 
6] B Nose whee! ‘Lower’ 20] A 15 Engine Ignition 
7] B | 65 |Nose wheel Steering Aa 5 | Windscreen Wipers 
6| 8B 65 |Nose wheel Sreering 22) A 5 Piter Tube Heater 
9] D | 200 |Aircrofr Battery 23} A | |Novigation Lights 
10] B | 65 |Radie Equipment 24] A | |Lonaing Ligh? Control 
€ 1350 Generators 25, a | 45 |Acto- Pilor 
12] D 200 |Goiley Supply 2] A | 45 [Gyre 
13] B | 100 |Flop Motor 27, a Aileron Trimm Tab Control 
~ LALA] Cooler Radistor Control A 5 Elevator Trim Jab Contro! \ 
29, A 5 | Rudder Trim Tob Control 
TYPICAL APPLICATION OF ZA 


Protection of Aircraf 


(d) Enclosure. 

Enclosure of aircraft circuit-breakers and 
similar equipment presents a controversial 
problem. Existing designs have been con- 
trolled largely by specifications requiring 
flame proof and drip proof housings with, 
more recently, watertight terminal arrange- 
ments. Flame-proofing of circuit- 
breakers in itself is no design hardship pro- 
vided it is also necessary to afford complete 
enclosure for other reasons. It is felt, however, 
that in some applications it would be desirable 


small 
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Fig. 1 


t Electric Installation. 


With regard to water-proofing, the authors 
feel that there is no satisfactory half-measure 
and that either designs should be of open 
type, capable of being fitted with dustproof 
enclosures, or they should be waterproof with 
glanded cable entry capable of withstanding 
the differential air pressure of the order of 
10 Ib./sq. in. which exists between sea level 
and the maximum altitude for which the 
equipment would be used. Partial protection 
which may show itself to be satisfactory under 
severe humidity tests at one pressure is likely 
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to fail if these tests are carried out with 
differential pressure under conditions which 
may exist after repeated removal of covers 
and glands for inspection purpose. If a fully 
pressure-proof unit is offered, the design 
should be capable of being remade pressure 
tight repeatedly with little risk of deteriora- 
tion in performance. 

Fully pressure-proof enclosure will seriously 
increase the weight of circuit-breakers and 


CIRCUIT-BREAKERS 


(a) Conductors. 

The summation of contact voltage drops at 
hinge points and joints represents a large 
proportion of the total in a circuit-breaker— 
apart from that in the thermal element itself. 
Silver or silver-plated conductors are therefore 
desirable to prevent oxidation of the contact 
surface and permit the use of higher current 
densities and temperatures. The former may 
reach 6,500 amps/ sq. in. for the smaller units, 


Fig. 2 
Photograph of Type D Circuit-Breaker, showing contact arrangement. 


should therefore be resorted to only when 
conditions are known to be severe, such as in 
tropical climates or in exposed positions 
sometimes adopted in engine or wheel 
nacelles, 


4. DESIGN FACTORS. 


The following notes refer principally to 
24/29 volt D.C. circuit-breakers but apply 
also in part to 208 volt, 400 cycle A.C. 
designs, 


the determining factor in these being not so 
much the density at any one point but the 
total watts dissipated within the circuit- 
breaker. 


(b) Arrangement of Contacts for Breaking- 

Capacity and Life. 

A total break of 0.2” has proved satisfac- 
tory for providing adequate breaking-capacity 
for 24-volt systems. The effect of altitude up 
to 40,000 ft. on short circuit or inductive load 
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interruption has also been found to be neglig- 
ible. 

Silver or silver tungsten sintered alloys in 
the contact arrangement must be chosen to 
provide the most favourable compromise be- 
tween the conflicting demands for a low 
voltage drop when carrying normal current 
and adequate making and breaking-capacity 
with long life when interrupting normal resis- 


i 


Housing 


sectioned to show Breaker 
position. 


in open 


Housing sectioned to show Breaker automatically 
tripped. 
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tive or inductive currents. It is usually speci- 
fied that circuit-breakers should be capable of 
full load operation 10,000 times without main- 
tenance and this is often the limiting criterion 
in the latter category. 

Combinations which have proved successful 
vary with capacity. For small hand-operated 
units, adequate life and breaking-capacity are 
obtained with pure silver contact tips enabling 


Housing sectioned to show Breaker closed. 


Complete Circuit-Breaker 


Fig. 4 
Photograph of Type A Circuit-Breaker with case cut away to show mechanism. ae 
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advantage to be taken of its low millivolt 
drop characteristic. For larger units it has 
been found necessary to employ the higher 
melting point sintered alloys in order to ob- 
tain the desired life and it gradually becomes 
advantageous to provide pure silver contacts 
in parallel with alloy contacts, the alloy con- 
tacts being arranged with a slight lead to 
ensure that they perform the making and 
breaking duty whilst the pure silver contacts 
provide a low voltage drop when on load. 


(c) Considerations on Making-Capacity. 

In addition to choice of contact material it 
is also of importance to control the closing of 
the circuit-breaker in order to provide con- 
sistent making-capacity. If, on closing, the 
contacts are allowed to bounce, welding is 
likely to occur and the risk of this increases 
very rapidly with peak currents above 1,000 
amps. With electrically - closed circuit- 
breakers, bounce can be readily controlled by 
keeping the mass of the contact fingers low in 
relation to the contact loading and by limiting 
the travel of the contact finger between the 
positions of contacts first touch and fully 
closed. In addition, when electrical closing is 
employed, although the closing speed will 
vary considerably over the operating range of 
16/29 volts normally specified, these speed 
limits are at least known. 

An electrically-operated contact system in 
which bounce has been satisfactorily con- 
trolled is shown in Fig. 2, in which two load 
carrying contacts are arranged in parallel with 
an arcing contact provided with a slight 
lead. In this unit the spring energy, mass 
and wipe are so proportioned that currents 
in excess of 4,000 amps can be made re- 
peatedly without welding. Fig. 3 shows a 
test series on the type D circuit-breaker at 
4,500 amps. 

For hand-operated circuit-breakers, the 
closing speed is not known, since it is entirely 
dependent on the operator. Contact systems 
directly tied to the circuit-breaker lever or 
push button are therefore not satisfactory 
since they can be closed at such a slow rate 
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that arcing at the time of contacts touching 
may cause welding even without bounce. 
A contact system which ensures a constant 
speed of contact make independent of the 
operator is shown in Fig. 4, and this unit, 
weighing 3} ozs. complete, will satisfactorily 
make currents over 1,500 amps whatever the 
speed of operation of the control push button, 
The importance of correct speed, inertia, 
and spring load are shown in Fig. 5 (a), indi- 
cating contact bounce on making with the 
original design. During this test the breaker 
was fitted with special hard contacts to pre- 
vent welding but which would be of too high 
a resistance for normal use. Fig. 5 (b) shows 
bounce eliminated after adjustment of the 
factors mentioned. This film records a num- 
ber of no load operations specially taken to 
see if any bounce still remained. Fig. 5 (¢ 
shows the corrected breaker making 1,700 
amps without welding, whereas the _ initial 
design failed at two-thirds this figure. 


(d) Temperature Rise and Selection of 


Matenal. 
Specifications for electrical equipment tend 
to control temperature rise to arbitrary 


figures. In aircraft it would seem especially 
desirable to remove such limits other than to 
specify the extreme working ambients, —60 
C. to +57° C. A design should then be 
accepted as satisfactory on the basis of pr- 
longed operation at maximum load and maxi- 
mum ambient to determine whether deteriora- 
tion occurs. Full use could then be made of 
high grade materials which can safely with- 
stand temperatures above those usually 
specified and would therefore enable weight 
to be saved. 


(e) Mechanical Design. 

As airframes may be subject to acceleré 
tions of the order of 8g., it is normally speci- 
fied that circuit-breakers shall withstand 
accelerations not less than 10g. in the closed 
or open position. For small panel-mounted 
circuit-breakers, however, it is found that 
local accelerations can exceed greatly thes 
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hing | yalues due to shock on the panel, and it is that sample units should be subjected to life 
considered that these units should be able to — tests of 50,000 operations to determine that 
tant} withstand not less than 50g. The trip gear springs, levers and bearings are of adequate 

the | shown in Fig. 4 is actually stable above 100g. design and that adjustments are sufficiently 


anit, This circuit-breaker was also subjected to stable. The breakers illustrated will pass 
otily | shock tests. The authors feel that the ques- such a test. 
the 
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AIRCRAFT CIRCUIT BREAKERS. 
Fig. 6 


tion of aircraft vibration as affecting clectrical  (f) Design of Magnets. 

equipment requires further investigation so The authors favour the magnet of the 
lera- that standards may be laid down for such hinged type and not the more conventional 
pec: | shock tests and mounting in addition to the solenoid type which is considered to be more 
tan’ | standard vibration tests at present specified. susceptible to sticking and freezing on its 
osed In addition to the vibration and operation _ sliding surfaces (see Fig. 6). They also con- 
nted | conditions detailed, units will be required to sider that no practical advantage is to be 
that | operate often under no-load or light load expected at high flux densities of the order of 
hese conditions. The authors therefore consider 15,000 lines per sq. cm. from the use of special 
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CURVE SHOWING MAGNETIC PULL OF COILS 
AGAINST SPRING AND CONTACT LOAD. 
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Fig. 7 


Magnetic pull and contact load curve for Type D Circuit-Breaker. 
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steels over ordinary black steel bar which has 
been annealed. 

The determining factors of the magnetic 
circuits and coils are : — 

(i) To ensure satisfactory pull-in at mini- 
mum voltage from the initial air gap; and 

(ii) To hold in the breaker against the con- 
tact loading at minimum voltage and yet not 
overheat when the maximum voltage is 
applied to the coil circuits. 

It has therefore been found economical to 
use a double winding coil providing high 
ampere turns with high pull-in strength and 
to cut in automatically a high resistance 
winding reducing the ampere turns for hold- 
in purposes towards the fully closed position. 

An analysis of the electro-magnetic condi- 
tions of the magnetic circuit at present used, 
Fig. 7, shows the effect of these two factors. 

The pull required in the closed position is 
determined almost entirely by the contact 
load and the coils must be of sufficient capa- 
city to provide this pull at minimum volts. In 
the open position, it will be seen that the pull 
required is only a small fraction of the final 
load being only that necessary to overcome 
the springs whose purpose is to open and keep 
open the breaker against accelerations up to 
10g. This second requirement can be re- 
duced by balancing the armature and contact 
system but it is not possible to go very far 
in this direction as the springs must still be 
strong enough to provide rapid opening and 
to bias against torques produced by angular 
acceleration of the aircraft. 

On the magnetic circuit shown, 0.002” air 
gap exists at each pole piece in the closed 
position and under this condition 87%, of the 
total flux passes through the pole piece and 
practically the full flux through the centre of 
the armature, indicating the efficient use of 
the iron circuit which is almost saturated 
under these conditions. 

In the open position only 33% of the total 
flux passes through the pole pieces and 90% 
of the ampere turns is required to overcome 
the reluctance of the air gap, but this ineffi- 
ciency is not of great importance, This is be- 


cause the closing operation only occupies .025 
secs., so that the pull-in winding may be very 
short time rated, the maximum current which 
can be used for this purpose being determined 
principally by the capacity of the auxiliary 
switch to insert the economy winding and by 
voltage drop likely to occur in the cables 
supplying the coil circuit. 


(g) Design of Thermal Elements. 

The current time tripping characteristic of 
the circuit-breaker requires to be as similar as 
possible to that of the apparatus being pro- 
tected. For most apparatus this characteristic 
is closely associated with the current flowing 
so that the circuit-breaker can be designed to 
afford adequate protection if the thermal 
properties of its tripping element are similar 
to those of the protected apparatus. 

Another consideration affecting the protec- 
tion required is the variation of the current 
time characteristic with variation in local 
ambient temperature. If the circuit-breaker 
is located in a similar ambient to the com- 
ponent protected it should possess the same 
response to external temperature and would 
then afford complete protection. If, however, 
the breaker and apparatus are widely 
separated as regards ambient conditions, it 
is not possible for the protection to be so 
accurate. It is, however, practicable in some 
instances to improve the protection afforded 
by compensating the circuit-breaker for 
ambient conditions. 

To obtain equal response to ambient condi- 
tions the tripping temperature of the breaker 
thermal element should be of the same order 
as the maximum permissible temperature of 
the apparatus protected. In practice, how- 
ever, this relationship is not critical and the 
thermal element is generally arranged to 
operate at a higher temperature in order to 
improve breaker consistency by providing 
more power in the element. 

Typical tripping characteristics for a circuit- 
breaker fitted with a thermal element are 
shown in Fig. 8. Such characteristics have 
been found to be satisfactory for the majority 
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Characteristic Automtic Tripping curve for Type D Circuit-Breaker 


mec 
to p 
trip 
free 
vibr 
calil 
unit 


| of 
| side 
tion 
in g 
| tion 
| aml 
: is g 
| tota 
| imp 
| elen 
poss 
the 
| shot 
and 
allo’ 
end 
Ii 
the 
678 EO 


ATRCRAFT CIRC 
of applications that have so far been con- 
sidered; these curves show an average correc- 
tion of 1°%% in minimum tripping current for a 
3° C. change in ambient temperature and this 
in general is found to allow reasonable protec- 
tion of associated apparatus even where the 
ambient condition of the two are different. 

The heat generated in the thermal element 
is generally a fairly large proportion of the 
total developed in the circuit-breaker and it is 
important that the watts dissipated in the 
element should be converted as efficiently as 
possible into tripping power. This means that 
the temperature gradient in the element 
should be as steep as possible at the fixed end 
and the temperature can with advantage be 
allowed to decrease towards the operating 
end, 

In the types of breaker so far manufactured 
the thermal element is arranged to trip the 
mechanism mechanically and it has therefore 
to provide adequate strength to overcome the 
trip load and sufficient deflection to ensure 
freedom from inadvertent tripping due to 
vibration and at the same time to make the 
calibration process reasonably easy. On these 
units the normal combination is to allow the 
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trip load to be not more than 20°, of the force 
available in the thermal element which will 
thus possess 80°% of the free deflection when 
tripping the circuit-breaker. 

It however, to all 
stresses in the thermal element prior to setting, 
otherwise subsequent variations will occur. 
This can be done by heat treatment before 
assembly or by overload operations before 
calibration. The consistency of the above 
design is sufficient to allow a trip setting of 
125°, normal full load current. The range of 
tripping times at varying temperatures and 
currents are shown on Fig. 8. 


is essential, relieve 


Where greater precision in trip setting is 
essential the load on the element must be still 
further reduced and this can best be achieved 
by introducing electrical relay operation be- 
tween the element and the circuit-breaker. In 
such a design the load on the element can be 
reduced to that required to make a trip circuit 
only, but the resultant complication is not 
justified for general application where preci- 
sion protection is not required or expected. 

The authors wish to thank Mr. J. A. Juhlin, 
Director, Metropolitan-Vickers Electrical Co. 
Ltd., for permission to publish this paper. 
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P.O. Box 1663, Wellington, N.Z. 
6th July, 1945. 
Received October, 1945. 


To the Editor. 
Dear Sir, 

I have just received the April Journal and 
read with very great interest the outstanding 
paper of Air Commodore Banks on_ the 
Importance of Power Unit Development and 
the valuable discussion included in this 
issue. Being at this distance virtually com- 
pletely ignorant of the most recent develop- 
ments it would be presumptuous to hope to 
contribute new material to this discussion, 
but my very ignorance prompts me to raise 
one or two small questions in your pages. 

On page 173 of the paper mention is made 
of the necessity to avoid in the gas turbine 
the ingress of sand and foreign bodies. 
From my understanding of the gas turbine 
problem it would seem that aerodynamic 
losses in the turbine and blower unit have 
a vital influence on the overall efficiency and 
output. In view of this is the air filtration 
problem, with its presumably inevitable 
attendant aerodynamic losses, likely to be a 
serious obstacle to operation of these units 
in very dusty areas such as deserts. 

The maximum temperature allowable in 
the gas turbine is limited by the blade 
materials and Dr. Ricardo mentions that the 
limit to be expected is around 1,000°C. 
absolute, i.e., 1,800°F. absolute. I believe 
that exhaust turbines driving supercharges 
are already operating at this temperature, 
whereas, as far as I am aware, the highest 
temperatures used in steam turbines is about 
1,000°F., i.e., 1,464°F. absolute. 

These figures may not now be correct in 
relation to each other, but as the steam 
turbine is normally expected to run tens of 
thousands of hours without attention instead 
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of periods of the order of 1,000 hours for the 
gas turbine it would be of interest to know 
if the problems of high temperature scaling, 
corrosion, embrittlement and creep are over- 
come in the gas turbine at the expense of a 
very much shorter life. At first sight the 
corrosion and scaling would seem to be 
much less in the steam turbine than in the 
gas unit where oxygen is present. 

On page 174 of the paper it is stated that 
high combustion efficiency is necessary and 
that therefore there are limits to the suit- 
ability of the fuel, and Mr. Bass on page 194 
of his contribution mentions that the advan- 
tage of range of fuel suitability is with the 
gas turbine. In this connection some recent 
experience with some Velox boilers is of 
interest. These units incorporate gas tur- 
bines to drive the blowers supplying all the 
air at approx, 35 Ibs./in.* to the main 
combustion chamber and the outlet gases 
enter the gas turbine at a maximum temper- 
ature of 1,000°F., i.e., 1,464°F. absolute. In 
these units an indication that efficient com- 
bustion was affected by certain types of 
fuels was given by difficulty sometimes 
experienced in keeping the turbine gas inlet 
temperature below the specified figure with- 
out reducing the boiler output unduly. The 
range of fuel which gave satisfactory run- 
ning extended from the heaviest type of 
boiler fuel down to light Diesel oils and is 
therefore at least as wide as could be 
accommodated without difficulty in the 
ordinary type of oil fired boiler. Some 
limits of fuel therefore undoubtedly exist, 
quite apart from the question of low freezing 
point and high calorific value required for 
aircraft fuels. In the case of the boilers 
mentioned above it must be remembered that 
no mechanical adjustments such as nozzle 
shapes and sizes, etc., were made and it 
would be expected that such adjustments (as 
with the high speed compression ignition 
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engine) would allow the use of a very much 
wider range of fuels. Once the necessary 
mechanical settings have been obtained for 
one particular unit, of course, the range of 
suitable fuels would naturally be more 
restricted. 

The practical side of the actual operation 
of these turbine and jet propulsion units is, 
of course, quite unknown to me, but pre- 
sumably in the initial start up some pro- 
vision for starting the turbine and_ blower 
must be made. Possibly this is done by 
compressed air, but it would be of great 
interest to have some information on the 
actual operating technique. This 
reminds me that the propaganda aspect of 
England's achievements in this field appears 
to be very much neglected. Apart from the 
initial announcement of Air Commodore 
Whittle’s work, now well over twelve months 
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ago, and one or two very bare references to 
jet propelled fighters being used against the 
V1 flying bomb, the only references that I 
have seen out here, either in the daily press 
or in the semi-technical papers, has been to 
American machines or else the German V1 
and V2 units. Possibly now that hostilities 
have ended in Europe some more details 
will be given, but bearing in mind the com- 
petitive times that British aviation is now 
facing I cannot but feel that the necessity 
for some propaganda depicting the British 
technical achievements in this field is very 
much overdue. Both in the daily papers and 
in the semi-technical press pictures have 
been shown of the American jet propelled 
aircraft and surely by now something com- 
parable produced in Britain can be pub- 
lished. 
T. T. N. CoLeripce (Associate Fellow). 
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4d Bibliograph of 
1939-1944. 
J. F. Fulton, P. M. Noff and H. T. 
Perkins. Committee on Medical Re- 
search, Office of Scientific Research and 
Development, Washington, D.C. 1945. 
Price not stated. 

This is Publication No. 11 of the His- 
torical Library of the Yale Medical Library 
and was initially put in hand at the request 
of the British Air Ministry. Its general 
compilation follows that of the excellent 
Bibliography of Aviation Medicine which 
Was also prepared by Yale University. 

The ultimate importance of vision in 
fying will not be grealy lessened by any 
aids to blind flying. Such aids are for use 
in very special circumstances for the expert. 
The normal pilot will, at all times, have to 
rely upon his eyes. 

The Literature of Vision has grown as 
rapidly during the war period as has the 


Visual Literature, 


realisation of the importance of its study 
from a military point of view. It was early 
realised, for example, that night flying, 
night operations by troops, had the effect 
of the black-out on whole nations, presented 
special problems of sight. 

There are some ninety entries in the 
Bibliography alone which deal with the 
effect of vitamins, or their lack, on vision, 
and eighty entries on the effect on Vitamin 
A on night blindness. 

A section of the Bibliography deals with 
the testing of vision; a section which is not 
only of great interest to the specialist, but 
to all those who wish to become pilots as 
indicating the high standard of not only 
good eyesight in the general meaning of the 
term, but of the adaptability of the eye in 
widely varying conditions of light and 
visibility. 

These Bibliographies prepared under the 
cegis of the Committee on Medical Research 
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are for the specialist, but they are none the 
less valuable because they cover a restricted 
field. They are certainly Bibliographies 
which should be on the shelves of the 
expert. 

The Bibliography of Visual Literature is 
published by C. C. Thomas, of Springfield, 
Illinois, to whom inquiries should be made. 


Theory of Flight. 
R. von Mises. McGraw Hill Publishing 
Co. 36/-. 


There is a fashion much in favour amongst 
aeronautical writers to include in their pre- 
face a note on the class of reader for whom 
the book is written. Very often it would 
appear that the author made the decision 
as to which class he has written for after 
he had written the entire book. This practice 
leads to books which do not fulfil their pur- 
pose, with sections for the expert and the 
beginner jostling each other through the text. 

Mr. von Mises has obviously written his 
preface first or, at least, clearly defined his 


intention before embarking on the book. 
He has written primarily for the person who 
has a solid grounding in the fundamentals 
while not sufficiently equipped in_ high 
mathematics to obtain his knowledge from 
research papers. The book is well written 
and is remarkably consistent, the subject 
being dealt with in a uniform manner, 
building up the readers knowledge thoroughly 
and rapidly. The book is essentially one to 
study from, it is no list of ready made 
formule, 

The sections covered are Equilibrium and 
Steady Flow in the Atmosphere—in which 
Reynolds number is explained more clearly 
than in many larger volumes, the Aeroplane 
Wing up to the study of elementary com- 
pressibility effects and the Propeller and 
Engine. The last two sections are Aircraft 
Performance and Control and Stability. 

Referring to the preface again the autho» 
sets himself the task ‘‘ to develop interest 
in and understanding of the ideas that 
underlie the design and the operation of 
modern aircraft.’’ He does it. 


MA\ 


MAI 


MES: 


= 
= 
: 682 


ok, 
vho 
tals 
igh 
rom 
tten 
ject 
ner, 
shly 
10 
ade 


and 
nich 
arly 
lane 
om- 
and 
raft 


thor 
Test 
that 
1 of 


———— AN APPRECIATION 


The Council of the Royal Aeronautical Society 
wish to thank the following Companies who, by 
their generous co-operation, have done so much 
to help in the production of the Journal in its 


new form. 


MAGNESIUM CASTINGS & PRODUCTS LTD 


MARSTON EXCELSIOR LIMITED 


— 
MESSIER AIRCRAFT EQUIPMENT LIMITED 


METALASTIK LIMITED 


RUBBER-TO-META, 


MILES AIRCRAFT LIMITED 


ALR CRAFT 


HENRY MILLER & COMPANY 


| METALASTIK 
XIX 


MOLLART ENGINEERING COMPANY LTD 


THE MOND NICKEL COMPANY LTD. 


MONOCHROME LIMITED 


MONOCHROME. 


ENGINEERING LTD. 
AIRCRAFT SERVICES 


NITRALLOY LIMITED 


[NITRALLOY LIMITED} 


NITROGEN HARDENING STEELS 


THE PALMER TYRE LIMITED 


‘First in the Air’ 


THE PALMER TYRE LIMITED 
Herga House, Vincent Square, London, S.W.1. 


PARNALL AIRCRAFT LIMITED 


PARNALL! AIRCRAFT 


AS 


LIMITED 


PERCIVAL AIRCRAFT LIMITED 


PETO & RADFORD wh 
DAGENITE 


AIRCRAFT BATTERIES 


PHI 


SIR 


POR 


PRES 


PYE 


| 
= 
nic EL 
= 
“x 
MORRISON'S 
AIRCRAFT 
/ 
ORRISONS 
| CROYDON 
D NAPIER & SON LIMITED 


PHILIDAS LIMITED 


PHILIDAS 


a nut with a steadfast purpose 


-PHILIDAS LTD.* THE AERODROME * READING 


SIR ISAAC PITMAN & SONS LIMITED 


AERONAUTICAL 


PUBLISHERS 


PORTSMOUTH AVIATION, LIMITED 


“PORTSMOUTH AVIATION 


PRESSED STEEL CO., LTD. 


PRESTCOLD 


PYE LIMITED 


RADIO . TELEVISION 
TELECOMMUNICATIONS 


xxi 


RANSOMES, SIMS G JEFFERIES LTD. 


Reacomes 


EQUIPMENT FOR AERODROME 
PREPARATION AND MAINTENANCE 


REYNOLDS TUBE CO., LTD. 


REYNOLDS TUBE CO. LTD. 
REYNOLDS ROLLING MILLS LTD. 


REYNOLDS 


LIGHT ALLOY PRODUCTS 
COLD DRAWN SEAMLESS STEEL TUBES 
AND FABRICATED TUBULAR STRUCTURES 


@ 


R.F.D. COMPANY LTD. 


COMPANY 


A V. ROE & COMPANY, LIMITED 


ROLLS-ROYCE LIMITED 


ROLLS ROYCE 


—— 
Pitman 
= 
y 
= 


SAUNDERS-ROE LTD. 


ROTAX LTD. SELF-PRIMING PUMP AND ENGINEERING 


ROTAX 


ROTOL LIMITED SERCK RADIATORS LIMITED 


SERCK 


L. A. RUMBOLD & CO., LTD. SHORT BROTHERS (ROCHESTER & 
BEDFORD) LIMITED 


RUMGOLD SHORT BROTHERS 


(Rochester & Bedford) Lid. 


SANGAMO WESTON LTD. SIMMONDS AEROCESSORIES LTD. 


Wes fon 


SN 


ST 


S. GRAHAME ROSS LTD. 
CO., LTD. 
: 
| 
S 
4; 
3 xxii 


SIMMS MOTOR UNITS LTD. 


MAGNETOS 


SMITHS AIRCRAFT INSTRUMENTS LTD. 


S S 


THE SPERRY GYROSCOPE COMPANY LTD. 


CABLES ET: 


STANDARD TELEPHONES & 


Standard 
Radio 


\ S¥ NTIHETIC RUBBER 
COMPONENTS 


STERLING METALS LTD 


=<STERMETs 


TRADE MARK 


TAYLORCRAFT AEROPLANES (ENGLAND) 
LIMITED 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


qt 


COURSES FOR THE EXAMINATIONS 


OF THE 


ROYAL AERONAUTICAL SOCIETY 


TITANINE LIMITED 


TUBES LIMITED 


tubes 


> limited 


Xxili 


* 
LORCRAFT 
AUSTER 
A 9), 
| 
Of : 
WS 
M. E. STACE CO., LTD. 
Stayco = 
SEAL-WITH STAYCO RINGS 


ERNEST TURNER GROUP 


Ernest Turner (London), Ltd. 

Ernest Turner (Weaving), Ltd. 

Ernest Turner Electrical Instruments, Ltd. 
Chas. Dould & Son, Ltd. 


TURNER MANUFACTURING COMPANY 
LIMITED 


MANUFACTURING COMPANY LIMITED WOLVERHAMPTON 


THE UNITED STEEL COMPANIES LIMITED 


FLYING FOX 
ELECTRIC STEELS 


$. FOX & CO.LTD. SHEFFIELD 


VICKERS-ARMSTRONGS LIMITED 


VOKES LTD. 


AMBER CROSS 
TRADE MARK 
SYMBOL OF THE VOKES SERVICE 


WADKIN LTD. 
Wadkin 
WARWICK AVIATION COMPANY LTD. 


WARWICK AVIATION 


COMPANY LTO 


WESTLAND AIRCRAFT LIMITED 


HE! 


Wil 


: 
Ct 
| 
A 
— 
= 
. 
A 
xxiv 
4 


A. C. WICKMAN LIMITED 


oa [Jickman 


SPECIALISTS IN MACHINE 
TOOLS & SMALL TOOLS FOR 
THE AIRCRAFT INDUSTRY 


HENRY WIGGIN & COMPANY LTD. 


High Quality 
NICKEL 
ALLOYS 


WILKINSON RUBBER LINATEX LTD. 


INAIEX 


ml" 


XXV 


WILLIAMSON MANUFACTURING CO., LTD. 


WORCESTER WINDSHIELDS AND 
CASEMENTS LIMITED 


Windshields 
Sheet Metal 
Engineering 


YORKSHIRE ENGINEERING SUPPLIES LTD. 


BRONZE FOUNDRIES 


YESEATONIA 


BEARINGS AND BUSHES 


THE YORKSHIRE PATENT STEAM 
WAGON CO. 


YORKSHIRE 


PATENT STEAM WAGON @ | 


CHAS. WESTON G&G CO., LTD ee 
ki \ 
“7 
WESTON 
OIL RETAINERS 


ROYAL 


DIRECTORY OF 


AccLes & PoLLock LTD. 

AC-SPHINX SPARKING PLUG Co. 
Lrtp. 

AERASPRAY Merc. Co. Lip. 


THE AEROPLANE ”’ 

AEROPLANE & MOTOR ALUMINIUM 
CastTinGs Lip. 

AIRCRAFT PRODUCTION 


AIRSPEED LIMITED 


Atvis LIMITED 
Geo. AnGus & Co. LTD. 


ARMSTRONG SIDDELEY MorTrors 
LIMITED 

Sir W. G. ARMSTRONG 
WHITWORTH AIRCRAFT LTD. 

THE WINDER & 
ELecTRICAL EQUIPMENT Co. 
Lrp. 

AUTOMOTIVE PRoDucTs COMPANY 

Avimo Lrtp. 


BaKELItTE LIMITED 
BEcKETT, Laycock & 


WaTKINSON, LTD. 


T. M. Birkett & Sons LTD. 


BLACKBURN AIRCRAFT LTD. 
James Booth & Company LTD. 


BouLton AIRCRAFT LTD. 

THE Bristot AEROPLANE COM- 
PANY LTD. 

BritTIsH ALUMINIUM Co. LTD., 
THE 

THE BRITISH AVIATION INSUR- 
ANCE COMPANY LTD. 

BRITISH ERMETO CORPORATION 

THE BRITISH PARACHUTE CoM- 
PANY LTDbD. 

BRITISH PLASTICS 


BritisH Ropes LIMITED 

BRITISH THOMSON-HousTON Co. 
Ltrp. (THE) 

BRITISH WIRE Propucts LTD. 

J. BrockKHouseE & Co. 


AERONAUTICAL 


Paddock Works, Oldbury, Birmingham 
Dunstable, Beds. 


Thimble Mill Lane, Birmingham, 7 


Bowling Green Lane, London, E.C.1 
Wood Lane, Erdington, Birmingham 


Dorset House, Stamford Street, London, 
The Airport, Portsmouth 


Holyhead Road, Coventry 
Angus House, 152-158 Westgate Road, 
Newcastle-upon-Tyne, 1 


Parkside, Coventry 
Whitley, Coventry 


Winder House, Douglas Street, London, 
S.W.1 


Tachbrook Road, Leamington Spa 


Taunton, Somerset 


18 Grosvenor Gardens, London, S.W.1 
Acton Lane, London, N.W.10. 


Factories: Uxbridge, Middlesex 
Thomas Street, Hanley, Stoke-on-Trent 


Brough, E. Yorks. 

Argyle Street Works, Nechells, Birming- 
ham, 7 

Wolverhampton, Staffs. 

Filton House, Bristol 


Salisbury House, London Wall, London, 
E.C.2 
3-4 Lime Street, London, E.C.3 


Beacon Works, Hargrave Road, Maiden- 
head, Berks. 
Trinity Street, Cardiff 


Dorset House, Stamford Street, London, 
S.E.1 

52 High Holborn, London, W.C.1 

Lower Ford Street, Coventry 


Worcester Road, Stourport-on-Severn 


Victoria Works, Hill Top, West Brom- 


wich 
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ADVERTISERS 


Broadwell 1500 
Dunstable 360 


Birmingham East 
1671 (all lines) 
Terminus 3636 
Erdington 
2207-8-9 
Waterloo 3333 


Portsmouth 7463) 
(8 lines) 
Coventry 5501 
Newcastle-u pon- 
Tyne 22656 

(4 lines) 
Coventry 4061 


Coventry 61061-4 


Victoria 3404-8 
(5 lines) 


Leamington Spa 
1700 
Taunton 3634 


Sloane 9911 
Elgar 5403 


Uxbridge 1111 
Stoke-on-Trent 
2184 

Brough 121 
Birmingham East 
1221 
Fordhouses 3191 


Clerkenwell 3494 
Mansion House 
0444 (6 lines) 
Maidenhead 2271 
Cardiff 8735-6-7 
Waterloo 3333 


Chancery 8822 
Coventry 4104 


Stourport 240 
Wednesbury 0243 
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THE BROOKE Toot ManuFac- 
TURING Co. Lrtp. 


Broom & WaDE Lip. 


BROWN BROTHERS (AIRCRAFT) 
LTD. 

David Brown & Sons (Hup- 
DERSFIELD) 

THE BUSHING COMPANY LIMITED 


BUTLERS LIMITED 


CALLENDER’S CABLE & CONSTRUC- 
TION Co. LTD. 

THE CHLORIDE ELECTRICAL STOR- 
ace Go; ETD. 

CHARLES CHURCHILL & Co., LTD. 
CoopER & Co. (B’HAM) 
CROWN WELDING Co. LTD. 


THE DE HAVILLAND AIRCRAFT 
Co. LIMITED 
De_co-REMY & Hyatt Ltp. 


Dowty EQUIPMENT LIMITED 

DuNFORD & ELLIoTr (SHEFFIELD) 
Lip. 

DunLop RUBBER Co. LTD. 


THE FaAIREY AVIATION COMPANY 
Frrop0 LIMITED 


THos. FirtH & JOHN Brown 
Lrp. 


FirtH-VICKERS STAINLESS STEELS 
Lrp. 
FucHT PUBLISHING Co. Ltp. 


FuGHT REFUELLING LIMITED 
FoLLAND AIRCRAFT 


GENERAL AIRCRAFT LTD. 
GILLETT STEPHEN & Co. LtD. 


GirLING LiMiTED 
GLosTeER AIRCRAFT Co. LTD. 


GRAVINER MANUFACTURING CoM- 
PANY Ltp. 


DIRECTORY OF 


ENGLISH STEEL CORPORATION LTD. 


Warwick Road, Greet, Birmingham, 11 


High Wycombe, Bucks. 
Great Eastern Street, London, E.C.2 
Huddersfield 


Head Office: Hebburn-on-Tyne 

London Office: Imperial House, Kings- 
way, W.C.2 

Atlantic Works, Grange Road, Small 
Heath, Birmingham, 10 


Hamilton House, Victoria Embankment, 
London, E.C.4 
Exide Works, Clifton Junction, 
near Manchester 
Coventry Kd., South Yardley, Birmingham 
53 Little King Street, Birmingham, 19 
Castle Hill, Douglas, Isle of Man 


Hatfield Aerodrome, Herts. 
111 Grosvenor Road, S.W.1 


Cheltenham, Glos. 
Attercliffe Wharf Works, Sheffield, 9 


Fort Dunlop, Erdington, Birmingham, 
24, 


Vickers Works, Sheffield 


Hayes, Middlesex. 
Chapel-en-le-Frith, Stockport. 


Atlas & Norfolk Works, Sheffield, 1. 


Staybrite Works, Sheffield 


Dorset House, Stamford Street, London, 

Pickersleigh Road, Malvern Link, Worcs. 

Hamble, Southampton, Hants. 


The London Air Park, Feltham, Mid- 
dlesex 

Atlas Works, Great Bookham, Leather- 
head, Surrey 

Garrison Lane, Birmingham, 9 

Gloster Works and Aerodrome, Huccle- 
cote, Glos. 

16 Bassett Gardens, Osterley, Isleworth, 
Middlesex 

Graviner Works, Gosport Road, near 
Fareham, Hants. 
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ADVERTISERS 


Birmingham 
Victoria 2323 
(10 lines) 

High Wycombe 
1630 (8 lines) 
Bishopsgate 7654 
(33 lines) 
Huddersfield 
3500 (7 lines) 
Hebburn 32241 
Temple Bar 9584 


Victoria 2164-5-6 


Central 5241 
Swinton 2011 


Acocks Green 2281 
Northern 2194-5 
Douglas 199 


Hatfield 2345 


Victoria 6242 

(7 lines) 
Cheltenham 53471 
Sheffield 
41121-2-3-4 
Erdington 2121 


Sheffield 41071 
(13 lines) 


HAYes 1800 


Chapel-en-le-Frith 
250 

Sheffield 

20081 (10 lines) 
26491 (6 lines) 
Sheffield 41193 


Waterloo 3333 


Malvern 1481 
Hamble 3191 


Feltham 3636 
(12 lines) 
Bookham 2727 
(4 lines) 
Victoria 2951 
Gloucester 6294 
(18 lines) 
Hounslow 1218 


89175-6-7 


Gosport 
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DIRECTORY OF 


HANDLEY PaGE LTD. 
HAWKER AIRCRAFT LTD. 


HEALTHGUARD AEROQUIPMENT 
HELLIWELLS 


Tue Heston Co. Lip. 
HEywoop COMPRESSOR Co. Lrp. 
HIDUMINIUM APPLICATIONS 
HicuH Duty ALLoys Lrp. 

Hi. M. Howson (ArrcraFr & 

Moror) COMPONENTS LiD. 
S. HussBarp LIMITED 
F. A. HuGues & Co. Lrtp. 


HENRY HuGuHes & Son Lip. 
THE HuGHES-JOHNSON 


STAMPINGS LTD. 
HUNTING AVIATION LIMITED 


IMPERIAL CHEMICAL INDUSTRIES 
Lrp. 
INTEGRAL LTD. 


IRVING AIR CHUTE OF GREAT 
Britain Lip. 


JaBLO PROPELLERS LIMITED 


WaLTER W. JENKINS & Co. LTD. 


K.D.G. INSTRUMENTS LTD. 


KELVIN, BoTTroMLEY & BartRD 


K.L.G. SPARKING PLuGs LTD. 


Kopak LIMITED 


LANGLEY ALLoys LTD. 
ARTHUR LEE & SONS LTD. 


LEYTONSTONE JIG & Toot Co. 
Lrtp. 

LiGHT-METAL ForGINGS LTD. 

LopGEe PLucs LIMITED 


THE LONDON NAME PLATE MANU- 
FACTURING Co., LTpD. 


Cricklewood, London, N.W.2 
Canbury Park Road, Kingston-on-Thames 


Woodbridge Road, Leicester. 
Old Town, Stratford-on-Avon 


Heston Airport, Middlesex 

Glover Street, Redditch, Worcs. 

95 Farnham Road, Slough, Bucks. 

89 Buckingham Avenue, Slough, Bucks. 
Hobson Works, Holbrook Lane, Coventry 


Regent Mill, Luton, Beds. 

Metals Dept., Abbey House, Baker Street, 
London, N.W.1 

Husun Works, New North Road, Bar- 
kingside, Essex 

Langley Green, Birmingham 


P.O. Box 4, Caernarvon, N. Wales 


London, S.W.1 
Power Road, Chiswick, London, W.5 


Icknield Way, Letchworth, Herts. 


Mill Lane, Waddon, Croydon, Surrey 


31 St. Paul’s Street North, Cheltenham 


Purley Way, Croydon, Surrey 


Kelvin Avenue, Hillington, Glasgow 

Kelvin Works, Basingstoke 

Putney Vale, London, S.W.15 


Kodak House, Kingsway, London, W.C.2 


Langley, Slough, Bucks. 

Crown Steel and Wire Mills, Bessemer 
Road, Sheffield, 9 

Mowbray House, Norfolk Street, London, 
W.C.2 

155 Church Lane, Handsworth Road, 
Birmingham, 20 

606 High Road, Leyton, London, E.10 


Oldbury, Birmingham 
Rugby 


Zylo Works, Marine View, Brighton, 7 
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ADVERTISERS 


Gladstone 8000 
Kingston 1044 
Slough 23861 
Leicester 61228 
Stratford-on-Avon 
3265 

Southall 2321 
Redditch 743 
Slough 20409 
Slough 21201 
Coventry 88671 
(3 lines) 

Luton 2076 
Welbeck 2332-6 


Hainault 2601 


Broadwell 1361 
(3 lines) 
Caernarvon 580 
(4 lines) 


Victoria 4444 


Chiswick 1539 
Chiswick 3323 
Letchworth 888 


Croydon 2201 
(4 lines) 
Cheltenham 5825: 


Thornton Heath 
3868 
Halfway 3331 


Basingstoke 690 
Putney 2671 
(4 lines) 
Holborn 7841 


Langley 262-3 
Attercliffe 
41144-5-6-7-8 
Temple Bar 
7187-8 
Northern 2116-7 


Leytonstone 
5022-3 
Broadwell 1152 
Rugby 2076 
(2 lines) 
Brighton 7025 
‘5 lines) 
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DIRECTORY 


MAGNESIUM CASTINGS 
Propucts LtTp. 
MarSTON ExceLsior LIMITED 


MesSIER AIRCRAFT EQUIPMENT 
LIMITED 

METALASTIK LIMITED 

Mies AIRCRAFT LIMITED 

Henry MILLER & COMPANY 


MoLLART ENGINEERING COMPANY 
LTD. 

Monp NicKEL COMPANY 
LTD. 

MoNOCHROME LIMITED 

MoRRISONS ENGINEERING LTD. 


D. NAPIER & SON LIMITED 


NiTRALLOY LIMITED 


THE PALMER TYRE LTD. 
PaRNALL AIRCRAFT LIMITED 


PerciVAL AIRCRAFT LIMITED 
Peto & RADFORD 

LIMITED 

Sir Isaac PITMAN & SONS 
LIMITED 

PoRTSMOUTH AVIATION, LIMITED 
PRESSED STEEL Co. Lip. 

Pye LIMITED 


RANSOMES, 

REyNoLps TuBE Co. Ltp. 

R.F.D. Company 

A.V. & Company LIMITED 

Rotts-Royce Lrtp. 

S. GRAHAME Ross Lip. 

Roto. Limirep 

L. A. RumBotp & Co. Lrp. 


Sims & JEFFERIES 


SaNGAMO WESTON LTD. 
SAUNDERS-RoE Ltp. 


SeLF-PRIMING Pump & ENGINEER- 
ING Co., LTp. 

Serck Rapiators LIMITED 

SHort BROTHERS (ROCHESTER & 
BEDForD) Lrp. 


OF 


89 Buckingham Avenue, Trading Estate, 
Slough 
Wolverhampton 


49-59 Armley Road, Leeds, 12 


Liverpool Road, Warrington 


Evington Valley Road, Leicester 

Reading, Berkshire 

‘“ Skyhi’’ Works, Standard Road, Park 
Royal, London, N.W.10 

Kingston By-Pass, Surbiton, Surrey 


Grosvenor House, Park Lane, London, 
W.1 

Studley Road, Redditch, Worcs. 

Purley Way, Croydon 


Acton, London, W.3 


47 Bank Street, Sheffield, 1 


Herga House, Vincent Square, London, 
Wl 

8 South Street, 
W.1 

Luton Airport, Luton, Beds. 

Chequers Lane, Dagenham, Essex 

The Aerodrome, Reading, Berkshire 

Parker Street, Kingsway, London, W.C.2 


Park Lane, London, 


The Airport, Portsmouth 
Cowley, Oxford 
Radio Works, Cambridge 


Orwell Works, Ipswich 


Hay Hall Works, Tyseley, Birmingham 
Stoke Road, Guildford, Surrey 
Newton Heath, Manchester 
Derby 

Bath Road, Slough, Bucks. 
Cheltenham Road, Gloucester 
Kingsgate Place, Kilburn, 

N.W.6 


London, 


Great Cambridge Road, Enfield, Middle- 
sex 

49 Parliament 
London, S.W.1 

Edinburgh Avenue, 
Slough, Bucks. 

Warwick Road, Birmingham, 11 

Rochester, Kent 


Street, Westminster, 


Trading Estate, 
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ADVERTISERS 


Slough 20207 


Wolverhampton 
21481 

Armley 38081-5 
Warrington 2244 


Leicester 25196 
Reading 60811 
Willesden 1302-3-4 


Elmbridge 
3352-3-4 (3 lines) 
Grosvenor 4131 


Studley 121-2 
Croydon 0191 


Shepherds Bush 
1220 
Sheffield 25907 


Victoria 8323 
(6 lines) 
Grosvenor 2771-2 


Luton 2960 
Rainham 34 
Wargrave 218 
Holborn 9791 
(4 lines) 
Portsmouth 
Oxford 77701 
Cambridge 3434 


74374 


Ipswich 2201 


Acocks Green 1607 
Guildford 3232 
Failsworth 2020 
Derby 2424 
Burnham 686-8 
Gloucester 4431 
Maida Vale 
7366-7-8 


Enfield 3434 and 
1242 
Whitehall 7271 


Slough 23277 
(4 lines) 
Victoria 0531 


3000 
044 
61 
1228 
Avon 
21 
43 
09 
01 
8671 
5 
332-6 
1361 
580 
62-3 
7-8 
Sar 
ne 
1 1152 
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SIMMONDS AEROCESSORIES LTD. 


Simms Motor Units LtTp. 

SMITHS AIRCRAFT INSTRUMENTS 
itp. 

THE SPERRY GYROSCOPE Co. LTD. 


M. E. Stace & Co. Ltp. 


STANDARD TELEPHONES & CABLES 
STERLING Lrtp. 


TAYLORCRAFT AEROPLANES 
(ENGLAND) LTD. 
THE TECHNOLOGICAL INSTITUTE 

OF GREAT BRITAIN 
TITANINE LIMITED 


TusBes LIMITED 
ERNEST TURNER GROUP 
ERNEST - TURNER (LONDON) 
Lip: 
ERNEST 
Lip. 
ERNEST TURNER ELECTRICAL 
INSTRUMENTS LTD. 
Cuas. DouLp & Son LtD. 


TURNER (WEAVING) 


TURNER MANUFACTURING Co. Lrtp. 


THE UNITED STEEL COMPANIES 


LIMITED 


VICKERS-ARMSTRONGS LIMITED 
(AIRCRAFT SECTION) 


Vokes Ltp. 


WaDKIN LTD. 


WaRWICK AVIATION COMPANY 
Lip. 

WESTLAND AIRCRAFT LIMITED 

Cuas. WESTON & Co. LTD. 

A. C. WicKMAN LIMITED 

HENRY WIGGIN & Company LtD. 

WILKINSON RUBBER’ LINATEX 
Lrtp. 

WILLIAMSON MANUFACTURING Co. 
Lip. 

WORCESTER WINDSHIELDS 
CASEMENTS LTD. 


AND 


YORKSHIRE ENGINEERING SUpP- 
PLIES LTD. 

THE YORKSHIRE PATENT STEAM 

Wacon Co. 


DIRECTOR Y 


OF 


Great West Road, Brentford, London 


Oak Lane, East Finchley, London, N.2 
Cricklewood Works, London, N.W.3 


Great West Road, Brentford, Middlesex 
14 Portland Street, Cheltenham 
New Southgate, London, N.11 


Northey Road, Foleshill, Coventry 


Britannia Works, Thurmaston, Leicester 


39 Temple Bar House, Fleet Street, 
London, E.C.4 


Colindale, London, N.W.9 


Rocky Lane, Aston, Birmingham, 6 
Northdown House, Northdown Street, 
King’s Cross, London, N.1 


Wulfruna Works, Moorfield Road, Wol- 
verhampton 


17 Westbourne Road, Sheffield, 10 


Vickers House, Broadway, Westminster, 
London, S.W.1 

Weybridge Works, Weybridge, Surrey 

Putney, S.W.15 


Green Lane Works, Leicester 


Warwick 


Yeovil 

Torrington Avenue, Coventry 
Tile Hill, Coventry 

Wiggin Street, Birmingham 
Frimley Road, Camberley, Surrey 


Litchfield Gardens, 
London, N.W.10 
Barbourne, Worcester 


Willesden Green, 


Bronze Foundries, Upper Wortley Road, 
Leeds, 12 
Hunslet, Leeds, 10 


XXX 


ADVERTISERS 


Ealing 2212 
(18 lines) 
Finchley 2262 
Gladstone 3333 


Ealing 6771 
(10 lines) 
Cheltenham 
52021-2 
Enterprise 1234 


Coventry 89031 


Syston 86106-8 


Central 5940 


Colindale 8123 
(6 lines) 


Aston Cross 303) 


Terminus 6674-5. 


Wolverhampton 
24456 (5 lines) 


Sheffield 60081 
(7 lines) 


Abbey 7777 


Byfleet 240-243 


Leicester 

27114 (4 lines) 
28021 (3 lines) 
Warwick 693 


Yeovil 1100 
Tilehill 66291-2 
Tile Hill 66271 
Edgbaston 2245 
Camberley 1595 


Willesden 
0073-0075 
Worcester 3326 
(3 lines) 


Leeds 38234 and 
38291 

Leeds 76551 

(2 lines) 


< 


40 
$123 


3030 
6674-5, 


)-243 


3326 
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All enquiries in the United 
Kingdom & Northern Ireland to: 


BRITISH WIRE PRODUCTS LTD. 
Worcester Rd. Stourport-on-Severn 
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YU, DOWTY FUEL PUMP controls the 
fuel supply on jet propulsion units 


DOWTY EQUIPMENT LIMITED, CHELTENHAM, ENGLAND 
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The Tower London 


NON-FERROUS 
CASTINGS and 
MACHINED PARTS 
for Civil and Fighter Aircraft: 


‘Birso’ Chill Cast Rods and Tubes, 
Ingot Metals, etc. 


FULLY APPROVED BY ADMIRALTY AND ALD. 


Beg 


XXxiil 


TRADE MARK 
= 
TM. BIRKETTE& SONS. 


“The Sperry A3 Gyropilot has proved supreme for 
_ airlines of the world. Chosen by operators and manufacturers for accurate control in 


THE SPERRY GYROSCOPE CO. LIMITED - GREAT WEST ROAD - BRENTFORD 


Manufacturers of Precision Automatic Pilots, Flight Instruments, etc. 


MIDDX, 


XXXiVv 


Ss 
= Prin 


His journey was 1800 miles “ from 
1600 
covered by a great air-liner between 
midday and 6 p.m. But the 200 


miles to the airport were 


door to door’—the last 


hard 
going-—a full day’s journey by a 
ramshackle old car over rough 


LUTON AIRPORT, BEDFORDSHIRE, ENGLAND 


%&A COMPANY OF THE HUNTING GROUP 


Printed by the Lewes Press (Wightman & Co., Ltd.), Friar Walk, 


roads. He missed the midday 
plane by a few minutes—and had 


Too bad! What 


he needed, of course, was some 


to wait a week! 


sort of reliable feeder service to 
the airport ... Percival Planes are 


made for that job. 


PERCIVAL 


AIRCRAFT 


CRCS 


ewes, England, and Published by the Royal 


Aeronautical Society, 4, Hamilton Place, London, W.1, England. 
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